A hydrophobic protein, chargerin II, purified from rat liver mitochondria is encoded in the unidentified reading frame A6L of mitochondrial DNA.
Previous studies showed that a hydrophobic protein called chargerin II may have a key role in energy transduction of oxidative phosphorylation, since antibody against chargerin II labeled with monoazide ethidium inhibited ATP synthesis, ATP-Pi exchange, and reversed electron flow from succinate to NAD coupled with succinate oxidation by O2. In the present work, unlabeled chargerin II was purified from intact rat liver mitochondria by high performance liquid chromatography. The purified preparation of chargerin II, which was a single protein as judged by polyacrylamide gel electrophoresis and Western blotting, was digested with lysylendopeptidase. The digest was separated on a reverse-phase column into five peptides, which all cross-reacted with the antibody against chargerin II, indicating that they were fragments of chargerin II. The sequences of two of these peptides (a total of 12 amino acids) were determined and found to be highly homologous with the sequence of the carboxyl-terminal peptide of the putative polypeptide encoded by the unidentified reading frame A6L (URFA6L) of mammalian mitochondrial DNA. The amino acid compositions of the purified preparation of chargerin II were in good accord with those of the putative product of the URFA6L. Thus, we concluded that chargerin II is encoded by the URFA6L. This is the first demonstration that the URFA6L product was identified in rat liver mitochondria and purified from the membranes.